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*+*HPLVVLRQVLQJUDPVSHUSDVVHQJHUNLORPHWUHULJKW*+*HPLVVLRQVLQJUDPVSHUWRQQH
NLORPHWUHIRUGLIIHUHQWPRGHVZLWKDYHUDJH(XURSHDQHOHFWULFLW\PL[DQGZLWKPRVWSURPLVLQJWHFKQRORJ\
6RXUFHV726&$+HDY\WUXFN,QVWLWXWIU(QHUJLHXQG8PZHOWIRUVFKXQJ
 )XWXUHSDVVHQJHUUDLOV\VWHP
 7KHGHYHORSPHQWRIDKLJKVSHHGQHWZRUNLQ(XURSH
7KH SODQV IRU KLJKVSHHG OLQHV DUH GHYHORSLQJ DQG LQ DGGLWLRQ WR YLVLRQV WKHUH DUH QRZ JRYHUQPHQW
LQYHVWLJDWLRQVEHLQJ FDUULHGRQ LQPRUH FRXQWULHV VXFK DV 6ZHGHQ1RUZD\ DQG WKH8.1RGHFLVLRQV
KDYH\HWEHHQWDNHQLQWKHVHFRXQWULHVEXWKLJKVSHHGOLQHVDUHWDNLQJRQDQLQFUHDVLQJO\SURPLQHQWUROH
QRWRQO\ZLWKLQWKH(XURSHDQ8QLRQEXWDOVRLQWKHLQGLYLGXDOFRXQWULHV¶SODQQLQJSURFHVVHV
,IWKHSODQVDUHUHDOL]HGLWPHDQVWKDWWKH(XURSHDQQHWZRUNWKDWLQKDGDOHQJWKRINPZLOO
EHH[SDQGHGWRNPE\LHLWVWRWDOOHQJWKZLOOLQFUHDVHWKUHHIROG,IH[SDQVLRQFRQWLQXHVDW
WKH VDPH UDWHXQWLO WKHUHZLOOEHNPRIKLJKVSHHG OLQHV LQ(XURSHHTXLYDOHQW WRRI
WRGD\¶VQHWZRUN7KHGLIILFXOWLHVDVVRFLDWHGZLWKLPSOHPHQWDWLRQFDQRIWHQEHIRXQGLQDORQJDQGWULFN\
SODQQLQJSURFHVVDVZHOODVIXQGLQJ
7KHUHLVDOVRDSODQIRUD7(177UDQV(XURSHDQ1HWZRUNKLJKVSHHGWUDLQQHWZRUNLQ(XURSHWKDW
DOVRFRPSULVHVFRQYHQWLRQDOOLQHVIRUNPKRUPRUH,WLVODUJHUWKDQWKHKLJKVSHHGQHWZRUNWKDWRQO\
FRPSULVHVQHZ OLQHV IRU VSHHGVRIDW OHDVWNPK7KH7(17FRPSULVHGNP LQDQG LV
HVWLPDWHG WR FRPSULVH  NP E\  7KH VL[ IUHLJKW FRUULGRUV LQ WKH SODQQHG 7(17 QHWZRUN
FRPSULVHDWRWDORINP%HVLGHV7(17DQGWKHQHZYHU\KLJKVSHHGOLQHVDOVRXSJUDGLQJRIWKH
H[LVWLQJUDLOQHWZRUNLVLPSRUWDQWIRUUHGXFHGWUDYHOWLPHSXQFWXDOLW\DQGLQFUHDVHRIFDSDFLW\
,Q WKH (8¶V ZKLWH SDSHU JUHDW HPSKDVLV LV DOVR ODLG RQ LQWHUPRGDO WUDIILF DV UHJDUGV SDVVHQJHU
WUDQVSRUWDQGLQSDUWLFXODUEHWZHHQWUDLQDQGDLUSODQH
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 3RVVLEOHPDUNHWHIIHFWVRIDGHYHORSHGSDVVHQJHUUDLOV\VWHP
,QYHVWLJDWLRQV DQG VWDWLVWLFDO DQDO\VLV VKRZ D YHU\ VWURQJ FRQQHFWLRQ EHWZHHQ MRXUQH\ WLPH E\ UDLO DQG
UDLODLU PDUNHW VKDUH *UDSKV VKRZQ LQ GLIIHUHQW SXEOLFDWLRQV E\ 1HOOGDO7URFKH  6WHHU 'DYLV
*OHDYH8,&.M¡UVWDG1RUKHLPKDYHDVLPLODUIRUP0RGHOVGHYHORSHGE\7UDQVHN
-RUULWVPDDQG/XQGEHUJDUHFRQVLVWHQWDQGKDYHKLJKUHOLDELOLW\VHHILJXUH
7KHUHODWLRQEHWZHHQUDLODQGDLULVYHU\GLUHFW:KHQMRXUQH\WLPHE\WUDLQLVVKRUWHUPRUHFXVWRPHUV
FKDQJHPRGHWRWUDLQ3ULFHDQGIUHTXHQF\KDYHOHVVLPSRUWDQFHWKDQMRXUQH\WLPH+RZHYHUGLVWDQFHDQG
MRXUQH\ WLPH WR WKH DLUSRUW DV ZHOO DV WHUPLQDO WLPHV ZLOO DOVR DIIHFW WKH UHODWLYH MRXUQH\ WLPH E\ DLU
FRPSDUHGZLWKUDLO2QHFRQFOXVLRQLVWKDWZLWKDWUDYHOWLPHRIWKUHHKRXUVUDLOZLOOKDYHDKLJKHUPDUNHW
VKDUH WKDQDLU:LWK WKUHHKRXUV WUDYHO WLPHIURPFLW\ WRFLW\ LVDOPRVWHTXDO IRUDLUDQGUDLO LQFOXGLQJ
IHHGHUWUDQVSRUWDQGWHUPLQDOWLPHV
7KHUHLVDOVRDVXEVWDQWLDOLPSDFWRQSULYDWHFDUXVHWULSJHQHUDWLRQDQGWULSGLVWULEXWLRQ7KHHIIHFWVRI
IDVW UHJLRQDO WUDLQV 6WRFNKROP(VNLOVWXQD  NP HDVW RI 6WRFNKROP 6ZHGHQ RSHQHG LQ  KDYH
EHHQHYDOXDWHGH[SRVWH[DQWHE\)U|LGK-RXUQH\WLPHZDVVKRUWHQHGIURPKPLQWRDERXWK
PDNLQJGDLO\FRPPXWLQJSRVVLEOH7KHGHPDQGIRUUDLOWUDQVSRUWLQFUHDVHGWLPHVFRPSDUHGZLWKWKHROG
OLQH7KHUDLOVHUYLFHV¶PDUNHWVKDUHLQFUHDVHGIURPWRDERXWIRUUHJLRQDOMRXUQH\V0RVWRIWKH
QHZUDLOFXVWRPHUVZHUHIRUPHUFDUULGHUVDQGPDQ\QHZWULSVZHUHJHQHUDWHGEHFDXVHGDLO\FRPPXWLQJ
ZDVSRVVLEOH
6LPLODUHIIHFWVKDYHEHHQVKRZQE\-RUULWVPDIRUWKH0DGULG6HYLOOHKLJKVSHHGOLQHZKHUHWKH
PDUNHW VKDUH IRU UDLO LQFUHDVHG IURP  WR  ZKLOH URDG DQG DLU WUDQVSRUW GURSSHG DFFRUGLQJO\
)LJXUH  ULJKW VKRZV WKH LQIOXHQFH RQ URDG WUDQVSRUW IURP WKH LQWURGXFWLRQ RI )UHQFK KLJKVSHHG UDLO
3DULV/\RQ
&RPSHWLQJZLWKWKHFDULVPRUHFRPSOH[WKDQFRPSHWLQJZLWKDLUWUDYHO7KHUHDUHPDQ\RWKHUIDFWRUV
DIIHFWLQJFDUWUDYHO([FHSWWUDYHOWLPHSULFHIUHTXHQF\DQGSXQFWXDOLW\DUHLPSRUWDQW,QORQJWHUPWKH
UHVXOWFDQEH OHVV LQFUHDVH LQFDU WUDYHODQG LWFDQDOVRDIIHFWFDURZQHUVKLSDQG ORFDOL]DWLRQEHFDXVHRI
VKRUWHUMRXUQH\WLPHVZKLFKDOORZVGDLO\FRPPXWLQJDVKDVEHHQVKRZQE\)U|LGK

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)LJXUHOHIW0DUNHWVKDUHVUDLODLUDVDIXQFWLRQRIUDLOMRXUQH\WLPHVDURXQG\HDU6RXUFH/XQGEHUJ
ULJKW5RDGWUDQVSRUWGHYHORSPHQW3DULV/\RQFRPSDUHGZLWKRWKHUURDGV6RXUFH$UGXLQ
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 )XWXUHUDLOIUHLJKWV\VWHP
 3ODQVIRU(XURSH
,Q WKH VKRUW WHUP WLPHWDEOHFKDQQHOV IRU LQWHUQDWLRQDO IUHLJKW WUDLQVZLWK ³RQHVWRS VKRS´DOUHDG\H[LVW
ZKLFKPHDQVWKDWUDLOZD\FRPSDQLHVRQO\QHHGWRDSSURDFKRQHLQIUDVWUXFWXUHPDQDJHUWRJHWDWLPHWDEOH
VORW )XUWKHU WKHUH LV DOVR WKH 7(17 QHWZRUN DQG WKH SODQQHG FRUULGRUV ZLWK WKH FRPPRQ (XURSHDQ
VLJQDOOLQJ V\VWHP (5706 7KH DLP LV WR DFKLHYH DQ LQWHURSHUDEOH QHWZRUN ZLWK D FRPPRQ VWDQGDUG
ZKHUHLWLVSRVVLEOHWRRSHUDWHDIUHLJKWWUDLQWKURXJKRXW(XURSHLQURXJKO\WKHVDPHZD\DVDWUXFN
,QWKHORQJWHUPWKHUHLVDQDPELWLRQWRDOVRPDNHLWSRVVLEOHWRRSHUDWHORQJIUHLJKWWUDLQVRISRVVLEO\
 PHWUHV LQ OHQJWK FRPSDUHG WR WRGD\¶V  PHWUHV LQ WKLV QHWZRUN 7RGD\ VWDQGDUGV YDU\
EHWZHHQGLIIHUHQWFRXQWULHV QRWRQO\DV UHJDUGV WUDLQ OHQJWKEXWDOVRZKHQ LW FRPHV WR ORDGLQJJDXJHV
SRZHU VXSSO\ V\VWHPV DQG VLJQDOOLQJ V\VWHPV (5706 LV LQWHQGHG WR UHVROYH WKH SUREOHP RI GLIIHUHQW
VLJQDOOLQJV\VWHPVEXWLWZLOOWDNHWLPHEHIRUHLWKDVEHHQLQWURGXFHGHYHU\ZKHUH
'HYHORSLQJ LQWHUPRGDO WUDIILF LV LPSRUWDQW IRU WKH UDLOZD\ WR EH DEOH WR UHDFK D ODUJHU PDUNHW ,I
LQWHUPRGDO IUHLJKW WUDQVSRUW LV WR LQFUHDVHPRUH HIILFLHQW WHUPLQDO WHFKQRORJLHVPXVW EH GHYHORSHG IRU
ERWK FRQWDLQHUV DQG WUDLOHUV0RVW WUDLOHUV LQ(XURSH FDQQRW EH OLIWHGE\ FUDQH VR VROXWLRQV DUH QHHGHG
ZKHUHWKHWUDLOHUFDQUROORUEHKDXOHGE\RWKHUPHDQVWKDQOLIWLQJ$VUHJDUGVFRQWDLQHUVDQGVZDSERGLHV
D VROXWLRQ ZLWK OLQHU WUDLQV DQG DXWRPDWLF KRUL]RQWDO WUDQVIHU ZRXOG EH LGHDO VHH 1HOOGDO  DQG
:R[pQLXV7KHFRQWDLQHUVZRXOGWKHQDOVREHDEOHWREHORDGHGDQGXQORDGHGEHORZWKHRYHUKHDG
HOHFWULFFRQWDFWZLUHVDWWHUPLQDOVDORQJWKHZD\6XFKDV\VWHPSURYLGHVIRUDTXLFNORDGWUDQVIHUZKLFK
LVQHFHVVDU\WREHFRVWHIIHFWLYHDQGVXFFHVVIXOO\FRPSHWHZLWKURDGWUDQVSRUWRQPHGLXPGLVWDQFHV

 3RVVLEOHPDUNHWHIIHFWVIRUIUHLJKW
$V ZDV VKRZQ LQ 6HFWLRQ  UDLO¶V PDUNHW VKDUH LV PXFK KLJKHU LQ WKH 86$ WKDQ LQ (XURSH 7KH
GHYHORSPHQWRIWKHPDUNHWVKDUHVLQ86$(8DQG6ZHGHQLVVKRZQLQ)LJXUH7KHUHDUHGLIIHUHQFHV
EHWZHHQWKHPDUNHWVLQWKH86$DQG(8,Q86$WKHPDUNHWKDVQRQDWLRQDOERUGHUVDQGWKH86UDLOZD\V
FDQFURVV VWDWHERUGHUVZLWKRXWGHOD\VDQG WKH\DUHYHU\HIILFLHQW7KLV LVQRW WKHVLWXDWLRQ WRGD\ LQ WKH
(8EXWWKLVLVZKDWWKH(8¶VSROLFLHVDUHVHHNLQJWRDFKLHYHLQWKHIXWXUH
7KHUHDUHKHDY\XQLWWUDLQVWKDWWUDQVSRUWFRDOIRUH[DPSOHRYHUORQJGLVWDQFHVLQ86$7KH\DFFRXQW
IRUDERXWRIWKHUDLOZD\V¶WRQQHNLORPHWUHV%XWWKHUHDUHDOVRXQLWWUDLQVLQ(XURSHPRVWO\IRUFRDO
DQGLURQRUHDQGWKH\DFFRXQWIRURIWKHWRQQHNLORPHWUHVLQ(XURSH6XFKKHDY\KDXODJHLVDNLQG
RIGHIDFWRPRQRSRO\5RDGKDXODJHDOVRKDVDGHIDFWRPRQRSRO\RYHUGLVWDQFHVVKRUWHUWKDQNPRU
DSSUR[LPDWHO\RIWKHWRQQHNLORPHWUHVE\WUXFN
'HUHJXODWLRQRIWKHUDLOIUHLJKWPDUNHWLQ(XURSHKDVEHHQLPSOHPHQWHGVXFFHVVLYHO\RYHUWKHODVW
\HDUVEXW KDV LQPRVW FRXQWULHV RQO\EHHQ LPSOHPHQWHG WKHRUHWLFDOO\ DQGQRW LQSUDFWLFH ,Q WKH IRUPHU
HDVWHUQ(XURSHDQUHJXODWHGHFRQRPLHV(8UDLO¶VPDUNHWVKDUHKDVGHFUHDVHGVXFFHVVLYHO\IURP
LQWRLQ,Q(8LWKDVEHHQUHODWLYHO\VWDEOHDWDERXWZLWKDVOLJKWLQFUHDVH,QWKH
ZKROHRI(XURSHLWGHFUHDVHGDWWKHEHJLQQLQJRIWKHSHULRGEXWKDVVWDELOLVHGLQWKHODVW\HDUV
,QPRUHGHUHJXODWHGFRXQWULHVOLNH*HUPDQ\WKH8.$XVWULD6ZLW]HUODQGDQG6ZHGHQUDLOIUHLJKWKDV
LQFUHDVHG GXH WR QHZ FRPSDQLHV HQWHULQJ WKH PDUNHW DQG PRUH HIILFLHQW VWDWH UDLOZD\V DV D UHVXOW RI
FRPSHWLWLRQ VHH)LJXUH ULJKW ,Q VRPHFRXQWULHV WUXFNIHHVPD\DOVRKDYHDIIHFWHG WKHPRGDO VSOLW
7KH GHYHORSPHQW LV QRW GUDPDWLF EXW LQ D KLVWRULFDO SHUVSHFWLYH ZLWK FRQWLQXRXVO\ GHFUHDVLQJ PDUNHW
VKDUHVIRUUDLOWKLVUHSUHVHQWVDQLQWHUUXSWLRQRIWKHHDUOLHUWUHQG
,QLQWHUQDWLRQDOWUDQVSRUWLQSDUWLFXODUWKHUHLVJUHDWSRWHQWLDOIRUUDLOIUHLJKWEHFDXVHWKHPDUNHWVKDUHLV
ORZHU WKDQ LQ QDWLRQDO WUDQVSRUW GXH WR PDQDJHPHQW DQG LQWHURSHUDELOLW\ SUREOHPV ,Q 6ZHGHQ
LQWHUQDWLRQDOWUDQVSRUW¶VPDUNHWVKDUHLVRQO\KDOIRIWKHVKDUHRIWKHQDWLRQDOWUDQVSRUWGHVSLWHWKHUHEHLQJ
ODUJHYROXPHVRYHUORQJGLVWDQFHVWKDWDUHVXLWDEOHIRUUDLOEHFDXVHRIHFRQRPLFVRIVFDOH
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RIWRWDOURDGLQ86$LQWHUFLW\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(8
1RWH6RPHILJXUHVDUHPLVVLQJDQGODVW\HDUVDUHSUHOLPLQDU\
6RXUFH5DLOZ D\*URXS.7+

)LJXUH/HIW'HYHORSPHQWRI UDLO¶VPDUNHW VKDUH LQ86$(XURSHDQG6ZHGH5LJKW'HYHORSPHQWRI IUHLJKW UDLO
PDUNHWVKDUHLQVRPHFRXQWULHVLQ(XURSHZLWKGHUHJXODWHGUDLOIUHLJKWPDUNHW6RXUFH(8VWDWLVWLFV
 'HPDQGIRUHFDVWV
,Q 726&$ WRWDO GHPDQG IRUHFDVWV ZLWK PRGDO VSOLW KDYH PDLQO\ EHHQ PDGH XVLQJ WKH 7UDQV7RROV
IRUHFDVWPRGHO7KH*+*HPLVVLRQVZHUHWKHQFDOFXODWHGE\FRPSOHWLQJYHKLFOHVWRFNPRGHOV+HUHZH
ZLOOILUVWGLVFXVVWKHGHPDQGLQWKHSURMHFWLRQRI726&$DQGWKHQDK\SRWKHWLFDOUHGLVWULEXWLRQEHWZHHQ
PRGHV7KHUHGLVWULEXWLRQDQGWKHUHVXOWLQJPRGHVKLIW WRUDLODUHPDGHXQGHUWKHDVVXPSWLRQRID³EHVW
SUDFWLFH´UDLOV\VWHPZLWKLQIOXHQFHVIURP86$-DSDQDQG6ZLW]HUODQG
7KHILJXUHVIURP726&$EDVHOLQHIRUHFDVWVDUHVKRZQLQ7DEOH3XEOLFWUDQVSRUWDQGVKLSSLQJZHUH
QRW LQFOXGHG LQ WKH DYDLODEOH IRUHFDVWV 7KH WRWDO GHPDQG IRU SDVVNP E\ URDG UDLO DQG DYLDWLRQ ZLOO
LQFUHDVHE\IURPWRLQDEDVHOLQHVFHQDULR)RUIUHLJKWWKHWRWDOGHPDQGIRUWUXFNDQGUDLO
ZLOO LQFUHDVHE\ LQ WRQQHVNP$V DPDWWHU RI IDFW WKH7UDQVWRROVPRGHO VHHPV WREHYHU\ VWDWLF
PRVWFKDQJHVEHLQJLQWRWDOGHPDQGEHFDXVHRIGLIIHUHQWHFRQRPLFGHYHORSPHQW7KHPDUNHWVKDUHVDUH
DOPRVW FRQVWDQW IURP WR 7KHRQO\ FKDQJH REVHUYHG LQPDUNHW VKDUH KDV EHHQ LPSOHPHQWHG
RXWVLGH7UDQVWRROVIRUDYLDWLRQIRUHFDVWEHFDXVHWKH7UDQVWRROVIRUHFDVWGLGQRWSURYHWREHUHDOLVWLF

 $PRGHVKLIWVFHQDULR
7KHPRGHVKLIWVFHQDULRIRUSDVVHQJHUWUDQVSRUWLQFOXGHVDQH[WHQGHGKLJKVSHHGUDLOQHWZRUNWKURXJKRXW
(XURSHPXFKOLNHLQ-DSDQWRGD\)DVWHUPRUHIUHTXHQW,QWHU&LW\DQGUHJLRQDOWUDLQVZLOOEHLQWURGXFHG
RQ WKH FRQYHQWLRQDO QHWZRUN7KLVZLOO HQFRXUDJH D VKLIW IURPFDU WR UDLO DQG IURPDLU WR UDLO DQG DOVR
LQGXFHVRPHQHZWUDYHO7KHDLPLVWRDFKLHYHDPDUNHWVKDUHIRUUDLORIDERXWE\
7KHKLJKVSHHGQHWZRUNZLOOIUHHFDSDFLW\IRUUDLOIUHLJKWRQWKHFRQYHQWLRQDOQHWZRUNEXWIRUFDSDFLW\
UHDVRQVQHZ WUDFNV DQG WHUPLQDOVZLOO DOVREHEXLOW7KLVZLOO OHDG WRKLJKHU DYHUDJH VSHHGV DQGEHWWHU
TXDOLW\/RQJHUDQGKHDYLHUWUDLQVZLOOORZHUWUDQVSRUWDWLRQFRVWV'HUHJXODWLRQZLOOEHIXOO\LPSOHPHQWHG
ZKLFK LV HVSHFLDOO\ LPSRUWDQW LQ LQWHUQDWLRQDO WUDQVSRUW7KHUH LV DSRWHQWLDO LQ LQWHUPRGDO WUDQVSRUW IRU
KLJKYDOXHJRRGVDQGRYHUVKRUWHUGLVWDQFHV7KHDLPLVWRDWWDLQDPDUNHWVKDUHRIRIWKHODQGEDVHG
URDGUDLOPDUNHWQRWWRWDNHPDUNHWVKDUHVIURPVKLSSLQJ
 0HWKRG
'DWDIRUDOOPRGHVKDVEHHQH[WUDFWHGIURP7UDQVWRROVE\WKH8QLYHUVLW\RI&DPEULGJH7KHGDWDXVHG
IRUPRGHVKLIWFDOFXODWLRQ LV WKHGLVWULEXWLRQE\GLVWDQFHFODVVHV7KLV LVEHFDXVH LW LV WKHPRVW UHOHYDQW
IDFWRU IRU LQFUHDVLQJ UDLO WUDQVSRUW5DLO LVPRUHFRPSHWLWLYHRYHU ORQJHUGLVWDQFHVH[FHSW IRUYHU\ ORQJ
GLVWDQFHVIRUSDVVHQJHUZKHUHDYLDWLRQGRPLQDWHVDQGIRURYHUVHDVVKLSSLQJZKHUHVKLSSLQJLV WKHRQO\
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DYDLODEOHPRGH H[FHSW D VPDOO DPRXQW FDUULHG E\ DLU 6KLSSLQJ KRZHYHU LV QRW LQFOXGHG LQ WKLV FDVH
VWXG\7KHPRGHVSOLWKDVWKHUHIRUHEHHQDGMXVWHGIRUGLIIHUHQWGLVWDQFHFODVVHVWRZKDWZHKDYHHVWLPDWHG
WREHD UHDOLVWLF VKDUH LQ WKH IXWXUH)RUSDVVHQJHU WUDQVSRUWZHKDYHFRPSDUHGZLWK WKHGLVWULEXWLRQ LQ
-DSDQ DQG RWKHU VWXGLHV )RU IUHLJKW WUDQVSRUWZH KDYH FRPSDUHGZLWK ILJXUHV IURP D GHWDLOHG IRUHFDVW
IURPD³EHVWSUDFWLFH´UDLOVFHQDULRIRU6ZHGHQ7KLVKDVEHHQDSSOLHGWRWKHGHPDQGIRU
)RUWKH*+*FDOFXODWLRQVDYLDWLRQKDVEHHQVHSDUDWHGIRUVKRUWHUWKDQNPDQGORQJHUWKDQ
NP 7KH VKRUWHU OLQHV DUH OHVV HIILFLHQW DQG FRPSHWH PRUH ZLWK UDLO $OVR OLJKWHU WUXFNV KDYH EHHQ
VHSDUDWHGIURPKHDYLHUDQGPHGLXPVL]HGWUXFNVRSHUDWLQJRQORQJHUGLVWDQFHVZKLFKDUHPRUHHIILFLHQW
DQGFRPSHWHZLWKUDLO
 5HVXOWV
,QWKHEDVHOLQHVFHQDULRSDVVHQJHUWUDQVSRUWE\FDUZLOOLQFUHDVHE\IURPWRELOOLRQ
SDVVNPUDLOZLOOLQFUHDVHE\IURPWRDQGIRUDLUZHKDYHDVVXPHGIURPWR
ELOOLRQSDVVNP7KHVKLIWLQPRGHVSOLWIURPURDGWRUDLOKDVEHHQDGMXVWHGIURPURDGWRUDLORYHUGLVWDQFHV
PDLQO\RYHU NPDQG IURPDLU WR UDLOPDLQO\EHWZHHQ DQGNP7KHQHW UHVXOW LV WKDW UDLO
GHPDQGZLOOLQFUHDVHIURPWRELOOLRQSDVVHQJHUNLORPHWUHVRUDIDFWRURIFRPSDUHGZLWKWKH
EDVHOLQH VFHQDULR 7KH VKLIW IURP URDG DQG DYLDWLRQ WR UDLO UHVXOWV LQ  SDVVHQJHU NLORPHWUHV WR EH
WUDQVIHUUHGWRUDLO7KLVPHDQVWKDWSULYDWHFDUVWLOOZLOOLQFUHDVHZLWKDQGDYLDWLRQZLOOLQFUHDVHZLWK

,Q WKHEDVHOLQHVFHQDULR IUHLJKW WUDQVSRUWE\ WUXFNZLOO LQFUHDVHE\IURP WRELOOLRQ
WRQQHNPDQGE\UDLOE\IURPWRELOOLRQWRQQHNP7KHVKLIWIURPURDGWRUDLORYHUORQJHU
GLVWDQFHVUHVXOWV LQELOOLRQWRQQHNLORPHWUHVEHLQJWUDQVIHUUHGIURPURDGWRUDLO7KLVPHDQVWKDWWKH
WUXFNWUDQVSRUWHIIRUWZLOOUHPDLQDWWKHOHYHO5DLOZLOOLQFUHDVHIURPWRELOOLRQWRQQHNP
RUDIDFWRURIFRPSDUHGZLWKWKHEDVHOLQHVFHQDULR
7KHPDUNHW VKDUH IRUSDVVHQJHU UDLOZLOO LQFUHDVH WR DV UHVXOWRI WKHPRGHVKLIW IRUFDU LWZLOO
GHFUHDVHWRDQGIRUDLULWZLOOGHFUHDVHWRIRUWKHFDUUDLODLUPDUNHW$WGLVWDQFHVEHWZHHQ
NPUDLOKDVDPDUNHWVKDUHRIRIWKHSDVVHQJHUNPZKLFKLVLQOLQHZLWKWKH(8WDUJHWWKDWWKH
PDMRULW\RIWKHPHGLXPGLVWDQFHSDVVHQJHUWUDQVSRUWVKRXOGJRE\UDLO
7KH PDUNHW VKDUH IRU IUHLJKW UDLO ZLOO LQFUHDVH WR  DV UHVXOW RI WKH PRGH VKLIW DQG WUXFN ZLOO
GHFUHDVH WR7KLVPHDQV WKDW UDLO DQG WUXFNKDV HDFKKDOI RI WKH ORQJGLVWDQFHPDUNHW RI WUDQVSRUW
ORQJHUWKDQNP$WGLVWDQFHVORQJHUWKDQNPUDLOKDVWDNHQRYHURIWKHWRQQHNPE\URDGLQ
WKHEDVHOLQHVFHQDULRDW7KHVHILJXUHVDUHLQOLQHZLWKWKH(8WDUJHWWKDWPRUHWKDQRIWKHURDG
IUHLJKWVKRXOGVKLIWWRUDLORUZDWHUERUQHWUDQVSRUWLQ
,QWKHEDVHOLQHVFHQDULRWKH*+*HPLVVLRQVIRUDOOPRGHVLQFOXGHGIRUSDVVHQJHUDQGIUHLJKWWUDQVSRUW
ZLOO LQFUHDVH E\  EHWZHHQ  DQG  GHVSLWH WHFKQRORJ\ LPSURYPHQWV ,Q WKH PRGH VKLIW
VFHQDULR*+*ZLOOGHFUHDVHE\DQGZLOOEHORZHUWKDQWKHEDVHOLQHVFHQDULR7KHQHWHIIHFWLV
DOPRVWWKHVDPHLQSDVVHQJHUDQGIUHLJKWWUDQVSRUW
7KHVHHVWLPDWLRQVKDYHEHHQGRQHE\ WRGD\VSURGXFWLRQPL[RIHOHFWULFLW\7KHUH LVDOVRD VFHQDULR
ZLWK HOHFWULFLW\ SURGXFWLRQZLWK ORZHU*+* HPLVVLRQV 7KLV LV LPSRUWDQW ERWK IRU UDLO DQG IRU HOHFWULF
SULYDWHFDUVDW,QWKLVVFHQDULRFRPELQHGZLWKDPRGHVKLIWWRUDLOLWLVHVWLPDWHGWREHSRVVLEOHWR
UHGXFH*+*HPLVVLRQVE\DOPRVWIURPWR
 7KHFDSDFLW\FKDOOHQJHIRUUDLO
7KH LQFUHDVH LQ UDLO WUDQVSRUWZLWKDPRGHVKLIW LV HVWLPDWHG WRD\HDU%HWZHHQDQG
IUHLJKW WUDQVSRUWE\URDG LQ(XURSH LQFUHDVHGE\D\HDURQDYHUDJHDQGEHIRUH WKH LQFUHDVH
ZDVHYHQKLJKHU,QDORQJWHUPSHUVSHFWLYHDGHYHORSPHQWRIWKLVRUGHULVWKHUHIRUHQRWLPSRVVLEOH
5HJDUGLQJFDSDFLW\EXLOGLQJDKLJKVSHHGQHWZRUNZLOOIUHHFDSDFLW\VRLWZLOOEHSRVVLEOHWRRSHUDWH
WZLFHDVPDQ\IUHLJKWWUDLQVRQWKHFRQYHQWLRQDOQHWZRUNDVWRGD\:LWKORQJHUIUHLJKWWUDLQVSRVVLEO\D
GRXEOLQJRIWKHOHQJWKIURPWRXSWRPHWHUVFDSDFLW\ZLOOEHGRXEOHGDJDLQLQWKH86$
IUHLJKWWUDLQVWRGD\DUHXSWRPHWUHVORQJ+LJKHUD[OHORDGVIURPWRGD\¶VWRQQHVLQ(XURSHWR
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WRQQHVZLOOLQFUHDVHFDSDFLW\E\DQGWRQVE\DERXWLQWKH86$WKHD[OHORDGWRGD\LV
WRQV)XUWKHULQFUHDVHGORDGLQJJDXJHFDQLQFUHDVHWKHXVHIXOYROXPHLQIUHLJKWZDJRQVE\
)RU SDVVHQJHU WUDLQV EXLOGLQJ VHSDUDWH KLJKVSHHG OLQHV ZLOO DW OHDVW TXDGUXSOH FDSDFLW\ DQG DOVR
LQFUHDVH UHOLDELOLW\ )XUWKHU WKHUH LV DOVR D QHHG IRU PRUH FDSDFLW\ LQ WKH RUGLQDU\ QHWZRUN 7KH
LQWURGXFWLRQRI(5706OHYHOLVLPSRUWDQWEHFDXVHLWFDQLQFUHDVHFDSDFLW\E\7RVRPHH[WHQWWKLV
FDQEHKDQGOHGE\ORQJHUWUDLQVDQGKLJKHUFDSDFLW\WUDLQVVXFKDVGRXEOHGHFNHUVDQGZLGHERG\WUDLQV
$QLQFUHDVHLQFDSDFLW\RIWLPHVLVWKHUHIRUHQRWXQUHDOLVWLFEXWDVVXPHVKHDY\LQYHVWPHQWLQUDLO
LQIUDVWUXFWXUH,QYHUVHO\WKHQHHGWRLQYHVWDQGPDLQWDLQWKHURDGV\VWHPZLOOEHUHGXFHG
,W VKRXOGEHSRLQWHGRXW WKDW LQYHVWPHQW LQ LQFUHDVHG FDSDFLW\ZLOO LQPRVW FDVHV DOVR OHDG WR ORZHU
RSHUDWLRQFRVWDQGZLOOWKHUHIRUHFRQWULEXWHWRDPRUHFRPSHWLWLYHUDLOWUDQVSRUWV\VWHPLQJHQHUDO


)LJXUH5HVXOWVRI726&$IRUHFDVWVDQGHVWLPDWLRQRI*+*HPLVVLRQV726&$

7DEOH'HPDQGIRUHFDVWVEDVHOLQHIRUHFDVWDQGUDLO
EHVWSUDFWLFH¶PRGHVKLIWVFHQDULR

   ,QFUHDVH 'LIIHUHQFH 6KDUHV
'HPDQGIRUHFDVWV %DVHOLQH 0RGH %DVHOLQH 0RGH %DVHOLQH   
VKLIW VKLIW 0RGHVKLIW %DVHOLQH 0RGHVKLIW
3DVVHQJHUNLORPHWUHVELOOLRQV
3DVVHQJHUFDUV         
5DLOSDVVHQJHU         
$YLDWLRQLQWUD(8         
6XP         
7RQQHNLORPHWUHVELOOLRQV
7UXFNV         
5DLOIUHLJKW         
6XP          

7DEOH7RWDO*+*HPLVVLRQVDQGDYHUDJHHPLVVLRQVSHUSDVVHQJHUDQGWRQQHNLORPHWUHV
        
*+*HPLVVLRQV %DVHOLQH 0RGH 0RGHVKLIW 0RGHVKLIW %DVHOLQH 0RGH 0RGHVKLIW
VKLIW ORZ*+*HO EDVHOLQH VKLIW ORZ*+*HO
3DVVHQJHUWUDQVSRUWV 7RQQHV&2PLOOLRQV J&2SDVVHQJHUNLORPHWUH
3DVVHQJHUFDUV         
5DLOSDVVHQJHU         
$YLDWLRQLQWUD(8         
6XP         
,QGH[         
)UHLJKWWUDQVSRUWV 7RQQHV&2PLOOLRQV J&2WRQQHNLORPHWUH
7UXFNV         
5DLOIUHLJKW         
6XP         
,QGH[         
7RWDO         
,QGH[         
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 ,QYHVWPHQWVWUDWHJLHV
$PRGHVKLIW WR WKHFRPSDUDWLYHO\EHQHILFLDOUDLO WUDQVSRUWZLWKUHVSHFWWRHQHUJ\DQG*+*HPLVVLRQV
UHTXLUHV LQYHVWPHQW ERWK LQ WUDLQV DQG LQ LQIUDVWUXFWXUH 7UDLQ LQYHVWPHQW ZLOO EH SDUW RI RSHUDWRU¶V
EXVLQHVV GHFLVLRQV DQG WKHLU FDSLWDO FRVW LV HVVHQWLDOO\ LQFOXGHG LQ WKHLU RSHUDWLRQDO FRVW ,QIUDVWUXFWXUH
LQYHVWPHQWLVSDUWO\LQFOXGHGLQRSHUDWLRQFRVWWRWKHH[WHQWWKDWFDSLWDOFRVWIRULQYHVWPHQWLVLQFOXGHGLQ
FXUUHQWDYHUDJHOHYHOVRIWUDFNDFFHVVFKDUJHV1RWHWKDW86$DQG-DSDQFRYHUPRVWLQIUDVWUXFWXUHFRVWE\
WKHLURSHUDWLRQDOUHYHQXHV
,Q WKLV VWXG\ QR GHWDLOHG LQYHVWLJDWLRQ RQ LQIUDVWUXFWXUH LQYHVWPHQW KDV EHHQ PDGH EXW VRPH
LQGLFDWLRQVRQWKHRUGHURILQYHVWPHQWEDVHGRQ(XURSHDQH[SHULHQFHLVVKRZQEHORZ(($(XURSHDQ
(QYLURQPHQWDO $JHQF\ KDV SUHVHQWHG GDWD RQ WUDQVSRUW LQIUDVWUXFWXUH LQYHVWPHQWV LQ (XURSH ZLWK 
FRXQWULHVFRYHULQJRI(8IRUDOOWUDQVSRUWPRGHV)RUURDGDQGUDLOWKHILJXUHVIRU
DQGDUHDVOLVWHGEHORZ:HKDYHDVVXPHGDPRGHVWVKLIWRILQYHVWPHQWIURPURDGWRUDLOIURP
)RUWKHSHULRGWKHDVVXPSWLRQVDUHVKRZQLQWKHULJKWFROXPQ
,QYHVWPHQWVLQ    
RI*'3  ELOOLRQ(85
5RDG    
5DLO    
7RWDO     
,QWKHDERYHH[DPSOHLWLVWKXVDVVXPHGWKDWURDGLQYHVWPHQWIURPLVKROGEDFNWRWKHVDPHVKDUH
RI*'3DVLQZKLOHUDLOLQYHVWPHQWLVLQFUHDVHGE\WKHVDPHDPRXQW7RWDOLQYHVWPHQWDVVKDUHRI
*'3LVWKHVDPHDVLQ*'3LQ(8ZDVELOOLRQ(85:HDVVXPHWKDWLQYHVWPHQWV
IRUHTXLYDOHQWUDLOZD\FDSDFLW\DQGVSHHGIROORZ*'3GHYHORSPHQWLQFOXGLQJVXFFHVVLYHLPSURYHPHQWV
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